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CLAIMS 

What is claimed is: 



1 1. \ A circuit for setting a substrate voltage level comprising: 

2 \a. means for maintaining a substrate at a first predetermined voltage level; 

3 b\ means for maintaining the substrate at a second predetermined voltage level, 

4 \ wherein the second predetermined voltage level is higher than the first 

5 ^predetermined voltage level; 

6 c. m^is for maintaining the substrate at a third predetermined voltage level, 

7 wherein the third predetermined voltage level is lower than the first 
|gj predetermined voltage level. 

C 2. The circuit according claim 1 further comprising means for selecting between the 

2* first predetermined level, the second predetermined level and the third predetermined level. 

0 3. The circuit according to claftn A further comprising: 

Si a. means for maintaining tflg^ubstrate at a fourth predetermined voltage level, 

Sf wherein the fourth predetermined voltage level is higher than the second 

M \ 

ft* predetermined voltage level;\and 

5 b. means for maintaining the substrate at a fifth predetermined voltage level, 

6 wherein the fifth predetermined voltage level is lower than the third 

7 predetermined voltage level. \ 

1 4. The circuit according to claim 3 further comprising means for selecting between the 

2 first predetermined level, the second predetermined level^the third predetermined level, the 

3 fourth predetermined level and the fifth predetermined level\ 

4 \ 
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A circuit for setting a substrate voltage level comprising: 

a. a plurality of resistive elements coupled to each other in a series to form a 
chain of resistive elements, the chain having a first terminal and a second 
terminal; 

b. aWerence voltage source coupled to the first terminal; 

c. a substrate coupled to the second terminal; and 

d a plurality\pf switches wherein each switch is coupled to bypass at least one of 
the resistive elements. 



6. The circuit according to cfeim 5 wherein the resistive elements each have non-linear 
resistances. 



resistive elements comprise diodes. 



7. The circuit according to claim 5 





8. The circuit according to claim 5 fwh^r&jn the resistive elements comprise MOSFETs. 

9. The circuit according to claim 5 wherein \he switches comprise MOSFETs. 



10. The circuit according to claim 5 further comprising a charge pump coupled to control 
the substrate voltage level. 



11. A circuit for setting a substrate voltage level comprising: 

a. a first n-channel MOSFET having a first gatV a first drain and a first source 
wherein the first gate is coupled to the first drkp and the first gate is coupled 
to a voltage reference level; 



-10- 



PATENT 

Atty. Docket No. MICRON-01023 



5 \b. a second n-channel MOSFET having a second gate, a second drain and a 

6 \ second source wherein the second gate is coupled to the second drain and the 

7 \ second gate is coupled to the first source; 

8 c. \ third n-channel MOSFET having a third gate, a third drain and a third source 

9 v^erein the third gate is coupled to the third drain and the third gate is coupled 

10 to thevsecond source; 

11 d. a forth rt^channei MOSFET having a forth gate, a forth drain and a forth source 

12 wherein the\forth gate is coupled to be controlled by a first control voltage and 

13 the forth drairkis coupled to the third drain and the forth source is coupled to 

14 the third source;\ 

15 Q e a fifth n-channel MOSFET having a fifth gate, a fifth drain and a fifth source 

16 ^5 wherein the fifth gatkis coupled to the third gate and the fifth drain is coupled 

17 to the third source andNhe fifth source is coupled to a substrate; and 

18 ^ f. a sixth n-channel MOSFOT/f&vh^a sixth gate, a sixth drain and a sixth source 
19. *p wherein the sixth drain is rauplpd tb the fifth drain and the sixth source is 

20 O coupled to the fifth source arid tWsixth gate is coupled to be controlled by a 

21 1^ second control voltage. \J \ 



1 U 12. The circuit according to claim 11 further comprising a charge pump having a input 

2 terminal and an output terminal, wherein the input teraiinal is coupled to the first source and 

3 the output terminal is coupled to the substrate. \ 

1 13. The circuit according to claim 11 further comprising: 

2 a. a seventh n-channel MOSFET having a seventhvgate, a seventh drain and a 

3 seventh source wherein the seventh gate is coupled to the fifth gate, the seventh 

4 drain is coupled to the fifth source and the seventh Source is coupled to the 

5 substrate; and \ 
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9 



b. an eighth n-channel MOSFET having an eighth gate, an eighth drain and an 
eighth source, wherein the eighth gate is coupled to be controlled by a third 
control voltage level, the eighth drain is coupled to the seventh drain and the 
eighth source is coupled to the seventh source. 



1 14. The circ\it according to claim 13 further comprising a charge pump having a input 

2 terminal and an output terminal, wherein the input terminal is coupled to the first source and 

3 the output terminal isVxjupled to the substrate. 



9 

lei 



15. The circuit according to claim 13 further comprising: 

a. a ninth n-chanrtel MOSFET having a ninth gate, a ninth drain and a ninth 

source wherein thkninth gate is coupled to the seventh gate, the ninth drain is 
coupled to the sevemfa source and the ninth source is coupled to the substrate; 
and 

a tenth n-channel MOSFgT\havi^g a tenth gate, a tenth drain and a tenth 
source, wherein the tenttt jfe*e% coupled to be controlled by a forth control 
voltage level, the tenth drain is coypled to the ninth drain and the tenth source 
is coupled to the ninth source. 



1 16. The circuit according to claim 15 further comprising a charge pump having a input 

2 terminal and an output terminal, wherein the input terminalH^ coupled to the first source and 

3 the output terminal is coupled to the substrate. 



1 

2 



17. A method of testing integrated circuit chips comprising the steps of: 

setting a voltage level of a substrate to a first predetermined level; and 



a. 
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setting the voltage level of the substrate to a second predetermined level 

aerein the second predetermined level is higher than the first predetermined 
level. 



A method of testing integrated^sitoiit chipfe comprising the steps of: 

a. setting a voltage level of kjmfe^te to a first predetermined level; and 

b. setting the voltage level of the substrktqto a second predetermined level 
wherein the second predetermined level is Ibx^er than the first predetermined 
level. 
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